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SESSION 27
MULTISCALE FUTURE SCENARIOS FOR THE FORESTS OF 
THE CONGO BASIN: WHAT WILL HAPPEN, WHY AND HOW
Chairs: Claude GARCIA, Jean-François BASTIN, Fabien QUETIER
Contact: claude.garcia@usys.ethz.ch
The future of the forests of the Congo Basin is constrained by two processes: climate 
change and land use change. An improved understanding of the drivers and pathways of 
landscape change and a more realistic depiction of the decision-making processes of the 
stakeholders involved would allow managers and land planners to better anticipate the 
ecological, social and economic impacts of human interventions.
In this session, we report on the outcomes of the twin projects CoForTips/CoForSet, aimed 
at developing future scenarios for the forests of the Congo Basin. We identified ecological 
transitions between forest types allowing managers to better anticipate the ecological 
impacts of human interventions. We have shown that we can expect forest transitions 
under the combined effect of climate and land-use change. Unless we change course, the 
future forests of the Congo Basin will be more fragmented, more deciduous and richer in 
pioneer light demanding species. We described practices and norms that the women and 
men living in the forested landscapes of the Congo Basin develop in response to change, 
which in turn determine landscape trajectories. We documented that demography and 
food-crop agriculture do not drive rapid changes of the system. Agricultural expansion 
and logging triggered by industries and infrastructure development, particularly roads 
and mining, are the main drivers of sudden shifts. We have measured and documented 
the transition from hunter-gatherer to agricultural societies forced by external drivers of 
change.
We merged expert, local and scientific knowledge to develop models linking social, 
economic and environmental drivers. These models facilitate improved understanding of 
the social and ecological system of the forests of the Congo Basin, highlighting drivers 
behind system change, and we developed theoretical models that highlight underlying 
patterns of deforestation linked to small-scale agriculture. We developed precise and 
realistic simulations predicting changes in land cover for the next 50 years. We developed 
process-based role-playing games that allow stakeholders to grasp the complexity of the 
system and devise new strategies and new forms of collective action. We have addressed 
the what, the how and the why of forest landscape change in the Congo Basin. These 
outputs allow stakeholders and decision makers to develop their own scenarios of land use 
and biodiversity. Our methodologies, and in particular the role-playing games, can be used 
at the village level to develop social capital and trust, while at the regional level they act 
as negotiation tools, helping shape the future governance of the forests of the region. They 
will help stakeholders make more informed decisions today and better anticipate future 
outcomes.
TH
U
RS
DA
Y 
14
:1
5
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2CIRAD, UPR F&S, Montpellier, FR
3IRD-AMAP, Montpellier, FR
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Understanding the reaction of ecosystems to climate change 
and anthropogenic pressure is a central question in ecology and 
environmental sciences. In the terrestrial tropics, theoretical and 
empirical works suggest that once external disturbances have 
reached a given threshold, forest-savanna systems can switch from 
one state to another. Considering the multiplicity of the tropical 
forest systems, we make the assumption that numerous shifts may 
actually occur within the forest itself, without changes in forest 
cover but with risks of critical modifications in forest functioning.
To test this hypothesis, we used a finite mixture of regression models aiming at 
simultaneously predicting and grouping forest functional profiles at the stand level with 
respect to anthropogenic pressure, climate and soil. The model is built on a dataset of more 
than 140 000 plots of 0.5-ha each gathered from Central African forest companies. Forest 
stand functions are analyzed through two key functional traits: the successional status - 
pioneer vs. non-pioneer trees- and the leaf phenology - evergreen vs. deciduous trees. 
Our model captured a significant part of variation in the functional composition over 
the study area and revealed how anthropogenic pressure, climate change, soils or their 
combination lead to profound modifications within the forests. In particular, we showed 
that shifts from evergreen to deciduous stands can be mediated both by anthropogenic 
pressure or climate change.
This work shows for the first time how external forcing may jointly lead to multiple shifts 
in the functional composition of tropical forests. Our model allowed to predict directional 
changes in forest functioning according to anthropogenic pressure and climate thus 
opening new perspectives in theoretical ecology, global vegetation modelling and in the 
understanding of the vulnerability of tropical forests to global changes.
